Experimental Procedures. Figure 1C shows a transmitAfter the closure of Ca 2ϩ channels, the footprint retracted ( Figure 1Dc ). This response is shown as movies ted light image of the giant terminal of a bipolar cell isolated from the retina of a goldfish and an IRM image of raw and difference images (see Supplemental Movies S1 and S2 at http://www.neuron.org/cgi/content/full/40/ of the same terminal. The dark "footprint" is the area where the close proximity of membrane to glass caused 6/1075/DC1). The raw images were used to quantify changes in the area of the footprint using a simple algoreflected light to undergo destructive interference. Video imaging demonstrated that this footprint expanded on rithm that counted the number of pixels in the footprint that fell below a threshold (Experimental Procedures). the coverslip when the cell was depolarized. An example of such a response is shown in Figure 1D as a series of Figure 1Dd shows the outlines of the footprint calculated in this way for frames a, b, and c, and Figure 1E shows "difference images" obtained by subtracting an averaged resting image from each subsequent video frame the full time course of the changes in area. Expansion of the footprint in response to depolariza-(Experimental Procedures). The stimulus was a 500 ms depolarization to Ϫ10 mV, a potential at which the Ca Figure 3A shows an example of an individual loprotease that selectively cleaves SNAP-25 and prevents formation of the SNARE complex required for vesiresponse in which the area of the footprint increased by 1.3% in the first 40 ms, followed by a steady increase cle fusion (Xu et al., 1998; Schiavo et al., 2000) . Figure 2B shows averaged responses to 500 ms stimuli obtained at of 1.5% s Ϫ1 over 2.5 s, then a continuous slow increase at a rate of 0.22% s Ϫ1 . The first two phases of exocytosis various times after the beginning of whole-cell dialysis with patch pipettes containing 500 nM BoNT-E. As in measured by IRM are shown more clearly in Figure 3B , which is an averaged response to a 500 ms depolariza- Figure A direct comparison between the measurements obLagnado, 1999). To make a direct comparison of the measurements tained using IRM and FM1-43 is shown in Figure 3C , which plots averaged responses from two separate obtained using IRM and capacitance, we applied the two techniques simultaneously in a group of 8 cells groups of cells. The increase in FM1-43 fluorescence was caused by stimulation of exocytosis in the presence (Experimental Procedures). The black trace in Figure 3E is the average change in the area of the footprint elicited of the dye . The new membrane stained by FM1-43 was expressed as a percentage of by a 500 ms depolarization, and the red trace is the corresponding capacitance response. These traces are the resting surface area of the terminal by normalization to the fluorescence of the surface membrane measured shown on an expanded timescale in Figure 3F . Again, the rapid jump in the area of the footprint averaged 1.6% immediately before stimulation (as described by Neves and Lagnado, 1999). The FM1-43 and IRM responses (arrowed). The peak capacitance increase averaged 160 fF when the footprint expanded by 3.4%. In comparison, agreed closely at short delays, but at later times the 
Exocytosis Measured during Electrical Activity
Capacitance measurements cannot be made from potentials with that at Ϫ10 mV is shown in Figure 4B . The averaged response to a ϩ2 pA step (black trace) whole-cell recordings while voltage-sensitive conductances, such as Ca 2ϩ channels, are active (Gillis, 1995). caused an increase in surface area of about 1.5%, indicating that endocytosis quickly balanced exocytosis. Figures 1-3 , 2000) .
A comparison of exocytic response at physiological tion from Ϫ70 mV to Ϫ20 mV. The complete difference The exocytic response to a 500 ms depolarization teins that are also involved in exocytosis at the synapse (Rettig and Neher, 2002). We therefore investigated the averaged from 17 terminals is shown in Figure 5D . The peak increase in area was about 2.9%, which is compause of IRM to study exocytosis in bovine chromaffin cells. Figure 6A shows the footprint of a chromaffin cell rable to the relative increase in capacitance measured by Pan et al. (2001) in rat bipolar cells. Using IRM, we together with "difference" images obtained before, during, and after a 500 ms depolarization from Ϫ80 mV to were also able to monitor the increase in area occurring during depolarization. There appeared to be two phases ϩ10 mV. The most striking effect of stimulation was the appearance of discrete bright spots within the footprint, of exocytosis: an area increase of ‫%5.0ف‬ occurred within 40 ms, followed by a steady increase at a rate of indicating local regions of membrane that were raised from the surface of the coverslip. The whole response 2.2% s Ϫ1 for about 1 s (red line in Figure 5D ). Thus, mouse bipolar cells contain at least two vesicle populations that is shown in Supplemental Movie S4 (http://www.neuron. org/cgi/content/full/40/6/1075/DC1), and the time course are released at different rates in response to depolarization. We estimated the size of the rapidly releasable of the intensity change in the center of two of these spots is shown in Figure 6B . The signal reached a maximum pool (RRP) as 0.5% of the resting surface area by extrapolating the linear phase of area increase back to the start 80-120 ms after its onset and then declined to baseline over the next few seconds. The mean delay between of the stimulus. The average area of these footprints was 12.1 Ϯ 1.6 m Figure 3E , which shows that the average capacitance response to a 500 ms depolarization was 160 fF, which was about dendritic secretion in oxytocin neurons is upregulated during the female reproductive cycle. J. Neurosci. 23, 2726-2734. 50% higher than that measured in detached terminals by Mennerick and Matthews (1996) and 
